Visibility was estimated as optimal by surgeons in most cases. Fragmentation mode with energy level 2 to 5J and repetition rate 5-10 Hz was most suitable for bladder stone disintegration. Overall, the settings of 0.1-0.2J/15-30W; 0.2-0.5J/10-15W and 2-5J/30-50W were identified as optimal for kidney (dusting), ureter (dusting and fragmentation), and bladder (fragmentation) stones, respectively. No urinary tract injuries and optic or working channel damages were observed. There were no complications graded higher then IIIa according to Clavien-Dindo classification in this cohort.
INTRODUCTION AND OBJECTIVES: Surgical management of complex cystolithiasis is challenging in patients with a closed bladder neck and history of multiple abdominal surgeries. We present a 51 year old female patient with a history of traumatic spinal cord injury with pelvic fractures and resultant neurogenic bladder. Her surgical history includes transabdominal bladder neck closure with bladder augmentation and creation of a continent catheterizable stoma two years prior to presentation. She was referred by a local urologist for management of a large bladder stone. CT abdomen/pelvis demonstrated a 3cm stone and significant bowel anterior to bladder.
METHODS: The patient was positioned in dorsal lithotomy. Pouchoscopy was performed via flexible ureteroscope through the catheterizable stoma to visualize the stone's relative location and mobility. A 14F Foley was inserted per stoma for intraoperative decompression. An inverted U incision line was demarcated on the anterior vaginal wall overlying the bladder base, and lidocaine was instilled for hemostasis and hydrodissection. After incision, sharp and blunt dissection was carried out in an avascular plane to dissect the vagina off of the bladder. Electrocautery was utilized to open perivesical tissue and the bladder detrusor layer transversely. Further sharp dissection of perivesical tissue was carried out using Metzenbaum scissors. The bladder was then filled via stoma foley to improve visualization of the bladder mucosa. Cystotomy was made and the bladder was entered through our transvaginal approach. The 3cm bladder stone was removed, intact, using a Babcock. The bladder was closed in two layers with absorbable suture in a running watertight fashion. The bladder was re-filled to test the cystotomy closure which was noted to be watertight. The outer detrusor layer was closed with running locking 2-0 Polysorb, and a separate layer of perivesical tissue was closed over our two-layer bladder closure using simple interrupted stitches. The vaginal flap was closed with running locking 2-0 Polysorb. RESULTS: Operative time was 92 minutes. Estimated blood loss (EBL) was 25cc. The patient was discharged on postoperative day 0 with 14F Foley in catheterizable channel. The Foley was removed in office at 3-week postoperative follow-up, and patient was symptom-free and resumed clean intermittent catheterization with no issues.
CONCLUSIONS: We demonstrate the feasibility of a novel transvaginal cystolithotomy approach for the management of complex bladder stones in female patients with bowel overlying bladder and no urethral access. METHODS: Surgically retrieved whole urinary calculi (calcium oxalate monohydrate) and model (synthetic hydroxyapatite pellets) stones were pulsed with a Ho:YAG laser delivering single shots at energies ranging from 0.2 to 1 Joules. Video images were captured at w250,000 fps using a high-speed camera (Shimadzu HPV-X2, Kyoto, Japan) mounted to a Nikon microscope. To better distinguish different mechanisms of stone fragmentation, laser pulses were delivered to dry stones in air and those hydrated in water .
RESULTS: In air, high-speed videography revealed direct lightestone interactions on the stone surface producing photothermal melting, vaporization, and micro-explosions. After several initial (1-20) shots micro-explosions were no longer observed. Termination of the micro-explosions was weakly dependent on the distance between the stone surface and the laser tip. Increasing the laser energy however, restored the occurrence of micro-explosions for additional laser energy delivery before stalling a second time. Additionally, moving the fiber to a new position also restored micro-explosions, producing substantial breakage for the initial (1-20) shots.
In water, laser pulses produced a vapor bubble that collapses on the surface of the stone concomitantly with light-stone interactions. Hydrophone measurements suggest this vapor bubble can collapse with sufficient pressure to contribute to stone fragmentation and erosion. Consistent with this finding, direct action of laser light in water upon the stone surface sustained erosion with stone breakage after the initial several shots.
CONCLUSIONS: These in vitro findings provide important insights on different mechanisms of stone fragmentation and their interplay during Ho:YAG laser lithotripsy. The direct action of laser light on the stone surface produces substantial breakage that was observed to dramatically diminish in subsequent laser pulses at the same energy and fiber position. This study also suggests that cavitation bubbles contribute to fragmentation and erosion of urinary stones and may also sustain the direct action of laser light on the stone surface in subsequent laser pulses. 
